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Abstract
Stable friendships in adolescence are associated with a variety of benefits such as
strengthened social skills (Newcomb & Bagwell, 1995) and positive social adjustment (Hartup &
Stevens, 1997), while unstable friendships are associated with a variety of problem behaviors such
as delinquency and substance use (Miller, 2002). Further, greater friendship stability is associated
with greater friendship homophily (i.e., similarity among friends; Carrington, 2015), and stable
and homophilous friendships of delinquent adolescents may have deleterious consequences due to
modeled and reinforced problem behaviors. However, few studies have explored how friendship
stability and homophily operate specifically among justice-involved youths. Using data collected
through the Crossroads Study, the present secondary data analysis sought to examine how
friendship stability and homophily of problem behaviors, age, and gender might relate to first-time
juvenile offenders’ engagement in re-offending and substance use. Data were analyzed through a
multilevel modeling framework. Results revealed that juveniles with greater arrest and substance
use homophily in their close friendship groups engaged in greater re-offending and use of
substances. Moreover, justice-involved juveniles in more mixed-gender friendships used
substances less than those in more same-gender friendships. Results from the present study reflect
an integration of legal and developmental approaches to assessing how the nature of peer
relationships in adolescence may exacerbate or attenuate justice-involved juveniles’ engagement
in problem behaviors. The present findings have implications for guiding justice system
programming and interventions aimed at decreasing justice-involved juveniles’ re-offending and
substance use.
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Introduction
Friendships in adolescence are generally unstable (Hardy et al., 2002), and unstable
friendships are positively associated with problem behaviors (e.g., delinquency, substance use;
Miller et al., 2002). Yet, while researchers have made a case for the deleterious effects of friendship
instability and the potential outcomes of cross-gender and mixed-age friendships during this
developmental period, few studies have focused on such outcomes among the juvenile offender
population—despite this population being at increased risk for deviant peer influence (Wright et
al., 2001). Such a gap in literature leaves much to be explored with regard to juvenile offenders’
friendships, particularly whether friendship instability is protective or harmful for young offenders
(considering their friends are likely to come from a pool of other deviant peers), and whether—
and how—juvenile offenders’ associations with similar peers impact their offending and substance
use behaviors. As such, the proposed study seeks to expand on present juvenile offending literature
by (1) examining the stability of friendships among formally and informally processed juvenile
offenders and (2) assessing the effects of friendship stability and homophily (i.e., similarity) on
juveniles’ re-offending and substance use patterns.
Why Does Friendship Stability Matter?
Adolescents’ friendships are powerful sources of socialization—they serve to refine social
skills and promote emotional growth (Newcomb & Bagwell, 1995), and they help foster positive
social adjustment (see Hartup & Stevens, 1997). Although the family is a significant source of
influence for youths (Kandel & Andrews, 1987), adolescents spend an increasing amount of time
with their peers (Larson & Verma, 1999) and thus have more opportunity to impart influence on—
and be influenced by—their contemporaries. This increased opportunity for peer influence is
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further compounded by friendship stability, with stable friendships allowing more time for
influential effects to take place.
Friendships in adolescence are also generally associated with developmental and social
benefits. For instance, the existence of friendships among community adolescents is linked to
engagement in prosocial behaviors (Berndt et al., 1986), and adolescents’ friendships appear to be
protective against bullying and victimization (Mouttapa et al., 2004; Schmidt & Bagwell, 2007).
Friendship stability—or the maintenance of friendships—also appears to have positive outcomes
among community youths. Stable friendships promote a smoother transition between school
environments (Berndt et al., 1999) and teach conflict resolution skills such as forgiveness (Johnson
et al., 2013). Therefore, intuitively, having a stable prosocial friend is beneficial for the developing
adolescent. But, what if one’s stable friendship is with an antisocial friend? Despite the reported
positive effects of friendship stability among adolescents, it is important to additionally assess the
converse of such effects by exploring how the stability of juvenile offenders’ friendships—which
are likely to be formed with delinquent peers—impacts their engagement in problem behaviors.
In spite of the purported benefits of stable prosocial friendships, literature suggests most
friendships in adolescence are not stable—particularly those in early adolescence (Bowker, 2004;
Hardy et al., 2002). Further, friendship stability appears to increase with age (see Poulin & Chan,
2010). The age-related increase in friendship stability may be, in part, due to the structure of
school, as younger adolescents face disruptions to their peer environments while progressing
through elementary, middle, and high school. As such, friendship instability appears to be a
normative process in adolescence; as youths progress through this developmental period,
friendships also progress and become more stable.
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Given that adolescents’ friendships are relatively unstable (Bowker, 2004), it is also
important to examine the consequences that may be associated with friendship instability. While
few studies have assessed effects of friendship instability on juveniles’ offending and substance
use patterns directly, studies with community samples suggest greater friendship instability is
related to greater risk for engagement in deviant behaviors (Miller et al., 2002). Such effects may
be exacerbated among justice-involved youths, who already face increased exposure to and
influence from delinquent peers (Wright et al., 2001). Moreover, younger adolescents in less stable
friendships have more conduct problems (Ng-Knight et al., 2018), and adolescents involved in
unstable friendships are less engaged in academic activities and have lower grade point averages
(Lessard & Juvonen, 2018)—which is particularly troubling considering juvenile offenders who
have lower rates of academic achievement exhibit higher rates of re-offending behaviors
(Katsiyannis et al., 2008). Friendship instability therefore appears to have deleterious
consequences for adolescents in a variety of contexts, many of which may be particularly impactful
for justice-involved youths.
Friendship Stability Among Delinquent Adolescents
As juvenile offenders face increased exposure to delinquent peers by virtue of their justiceinvolved status, it is important to examine friendship instability and its associated effects on
juveniles’ problem behaviors. Juvenile offenders may be particularly affected by friendship
instability because they have more opportunities to associate with delinquent adolescents, and
friendships with youths who exhibit antisocial behaviors (e.g., aggression, delinquency) are
characterized by shorter duration (Dishion et al., 1995), less stability (Kreager et al., 2011), and
greater conflict (Deptula & Cohen, 2004). Adolescents who are less integrated into a network of
peers consequently report a lower sense of belonging and more depressive symptoms (Ueno,
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2005), suggesting the detrimental effects of friendship instability may be amplified among juvenile
offenders. Thus, on one hand, instability of friendships may be a risk factor for negative
outcomes—particularly for offending youth.
On the other hand, however, not all peers impart positive influence onto the adolescent;
therefore, stability in friendships with deviant peers could also have detrimental consequences.
Again, these effects may be more likely for justice involved youth, who tend to be rejected by their
prosocial peers, thereby forming friendships with other delinquent youths instead (Steinberg et al.,
2004). Stable friendships with deviant peers may provide more time for influential peer effects to
manifest, perhaps placing juvenile offenders who are in stable friendships with deviant peers at
greater risk of reinforced delinquent behaviors. Further, friendships of antisocial adolescents are
lower in quality (Giordano et al., 1986) and involve greater conflict than those of their prosocial
counterparts (Deptula & Cohen, 2004). Such findings suggest prolonged friendships among
delinquent youths may be particularly stressful to navigate and highlight the potentially
detrimental implications for justice-involved adolescents who form and maintain friendships with
other delinquent youths. It may therefore be beneficial to examine the nature and stability of
justice-involved juveniles’ friendships across time.
Friendship Homophily
Stability in friendships is also associated with friendship homophily, which refers to one’s
tendency or preference to associate with like others (Carrington, 2015). Specifically, greater
similarity between friends is related to greater stability of friendships (Baccara & Yariv, 2013;
Hafen et al., 2011). Delinquent adolescents who prefer to associate with like others therefore
choose to form friendships with other delinquent youths (Deptula & Cohen, 2004), thus continuing
the cycle of reinforced (and modeled) deviancy within the friendship group. Further, as youths
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progress through adolescence, the characteristics of their friendship group demographics begin to
change. Indeed, whereas younger adolescents prefer to form friendships with peers of similar race
and ethnicity (Clarke-McLean, 1996), they also increasingly befriend more mixed-age and crossgender peers as they get older (Bowker & Spencer, 2010; Connolly et al., 1999). Such changes
may result in changes to adolescents’ behaviors, pointing to the importance of examining how
mixed-age and cross-gender friendships may be associated with outcome behaviors such as
delinquency and substance use among young offenders.
Homophily Within Community Adolescents’ Friendship Groups
Homophily of Problem Behaviors. Adolescents tend to associate with peers who take part
in behaviors similar to the ones in which they engage. Thus, prosocial adolescents befriend
prosocial peers and reject antisocial peers—and antisocial youths befriend other deviant
adolescents (Kiesner et al., 2002). In turn, adolescents who have deviant friends are likely to
engage in deviant behaviors themselves (Vitaro et al., 2000).
It is important to note, however, that homophily does not only operate through selection
effects (i.e., youths actively seeking out peers who are more like them; Becker et al., 2019). Indeed,
adolescents who associate with like others show increased engagement in offending and substance
use after establishing such affiliations (Beardslee et al., 2018), suggesting socialization processes
also take place (i.e., adolescents' behaviors change due to peer influence and modeling of behavior;
Becker et al., 2019). Indeed, Moffitt’s theory of delinquency posits that, while juvenile offenders
can be categorized into two distinct groups (i.e., adolescence-limited and life-course-persistent),
they can also move from one group to another through their associations with close others (Moffitt,
1993; Leaw et al., 2015).
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Moreover, homophily of delinquent behavior appears to increase in mid-adolescence
irrespective of developmentally normative changes in deviancy (Richmond et al., 2019). This
trajectory appears to follow a similar curvilinear pattern to that of adolescents’ susceptibility to
social influence, which increases through early adolescence, peaks in mid-adolescence, and
declines thereafter (Steinberg & Monahan, 2007). Therefore, age-related preferences for
homophily may exist independent of developmental changes in delinquency (though in line with
developmental changes in susceptibility to influence), further supporting the importance of
examining homophily of juvenile offenders’ friendship groups.
Age Homophily. Literature on age homophily and its associated impacts on target
adolescents’ problem behaviors has seen less traction. Yet, studies focusing more broadly on social
influence suggest age plays a significant role in adolescents’ susceptibility to the influence of their
peers. Specifically, the increase in susceptibility to peer influence in mid-adolescence (Steinberg
& Monahan, 2007) suggests youths at this stage of development may be especially impacted by
the deviant behaviors of their friends.
Particularly, older adolescents may impart a strong influence on their younger counterparts,
suggesting youths in mid-adolescence might be more influenced by their older peers than their
younger peers. Indeed, younger adolescents who closely associate with older adolescents are at
greater risk of engagement in behaviors such as substance use—perhaps because younger
adolescents see older adolescents (such as siblings) modeling these behaviors and are therefore
likely to initiate and maintain the behaviors themselves (Labouvie et al., 1991).
Further exacerbating the association between having older friends and engaging in problem
behaviors is the concept of pseudomaturity, which is defined as the desire to be more socially
mature while not having reached a comparative level of emotional maturity (Allen et al., 2014).
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Among young adolescents, pseudomature behaviors such as delinquency are associated with later
use of substances and criminal offending (Allen et al., 2014). Such findings collectively point to
the potential risks for problem behaviors among younger adolescents who befriend older peers.
Additionally, though less research has been devoted to understanding the influence of
younger peers on older adolescents’ behaviors, Stattin and colleagues (1989) found that youths in
mid-adolescence who befriend younger peers are less likely to get drunk and progress in alcoholrelated habits than are youths in mid-adolescence whose friends are older. Notably, adolescents
who associate with both older and younger peers engage in even less alcohol-related activities.
Stattin and colleagues (1989) further found that adolescents with school friends expect
greater disapproval for their use of substances than do adolescents with work friends, suggesting
school may be an additionally protective factor for adolescents’ engagement in problem behaviors.
Perhaps age-related differences matter more within the school context, such that adolescents are
more influenced by peers of a different age when that age is associated with a greater difference
in grade level (i.e., a high-school-aged youth might have more negative influence on a middleschool-aged youth, whereas a senior in high school would have less of a negative influence on a
freshman in high school).
Interestingly, Blyth and colleagues (1981) found that 9th graders are more detrimentally
influenced by the presence of 10th graders than are 7th and 8th graders in the presence of 9th graders.
However, such findings may reflect age-related changes to susceptibility to peer influence, as 9 th
graders are right in the cusp of mid-adolescence and therefore most susceptible to the influence of
their peers. Therefore, while it may be beneficial to assess effects of grade-level homophily on
adolescents’ problem behaviors, capturing effects of younger and older peers on the behaviors of
their mid-adolescent friends could be equally insightful.
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Gender Homophily. As age increases, so do cross-gender friendships (Kuttler et al., 1999;
Molloy et al., 2014). Such a change from similarly-gendered peers to less similarly-gendered peers
may, in turn, influence adolescents’ problem behaviors, as same-gender and cross-gender peers
might disparately impact the adolescent’s susceptibility to peer influence on specific outcome
behaviors. For example, recent findings suggest boys are more susceptible to peer influence on
offending behavior from both genders, but they are more susceptible to the influence of their girl
friends when it comes to their use of substances (Erickson et al., 2000; Sanchagrin et al., 2014).
Additionally, though Hanish and colleagues (2005) have reported that cross-gender
friendships impact externalizing behavior among girls but not boys, their findings focused on a
low-risk sample of adolescents, further suggesting the need to examine such associations among a
high-risk sample of juvenile offenders. Nevertheless, adolescents’ cross-gender friendships
generally appear to operate differently for boys than they do for girls—and these differences may
be even more compounded by the adolescent’s age. On the one hand, older adolescent girls who
are engaged in cross-gender friendships are more at risk for problem behaviors such as smoking;
on the other hand, older adolescent boys who are engaged in cross-gender friendships are less at
risk for problem behaviors such as alcohol use (Mrug et al., 2011). Yet, few studies have assessed
gender homophily in justice-involved juveniles’ friendship groups and how such homophily might
be related to juveniles’ re-offending and substance use patterns. It may therefore be useful to
examine how juvenile boys’ offending and use of substances might be differentially impacted by
the gender makeup of their close friendship groups.
The Present Study
Currently, there is a need for more studies utilizing longitudinal analyses and multiple
waves of data to more accurately assess effects of friendship characteristics on juvenile offenders
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(Brechwald & Prinstein, 2011). Therefore, the present study aimed to fill a gap in juvenile
offending literature by examining impacts of friendship stability and homophily on juveniles’ reoffending and substance use patterns utilizing a multi-wave (Baseline through Follow-Up 8),
longitudinal (5-year) dataset. Further, though effects of friendship stability and homophily may
differ between community adolescents and justice-involved youths, limited research exists on the
stability and homophily of juvenile offenders’ friendships—and few studies focusing on young
offenders’ friendships make the distinction between formally and informally processed juveniles
(i.e., those placed on formal probation and those diverted from the juvenile justice system). As
formal processing may inadvertently place justice-involved juveniles in greater proximity to
antisocial peers and attitudes (Bonta & Andrews, 2017), the proposed study will examine
differences in the friendship stability of formally and informally processed juvenile offenders. The
analyses of the proposed study will additionally include information such as neighborhood
disadvantage and family criminality as control variables, as prior literature has established their
associations with offending behavior (Elliott et al., 1996; Murray & Farrington, 2010).
Specifically, the following questions will be addressed:
1. How stable are juvenile offenders’ close friendships?
a. I hypothesize that friendship groups of formally processed juvenile offenders will
be characterized by greater instability than those of informally processed offenders.
b. I predict that friendships of juveniles with greater overall homophily (i.e., degree
of similarity between the target juvenile and members of the juvenile’s friendship
group) will be more stable than friendships of juveniles with less homophily within
the friendship group.
2. Is friendship stability associated with juveniles’ re-offending and substance use behaviors?
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a. I predict a curvilinear trajectory for adolescents’ engagement in re-offending and
substance use behaviors across time, with varying peaks in offending behavior
depending on the levels of friendship stability. Specifically, I predict friendships
characterized by greater stability among prosocial (i.e., low delinquency, low
substance use) peers will have a lower peak in re-offending behaviors over time,
and the peak in re-offending behavior will be highest for adolescents who
experience greater friendship stability with poor-quality (i.e., delinquent, substance
using) peers.
3. Is homophily of problem behaviors (i.e., offending, substance use) associated with juvenile
offenders’ future engagement in offending and substance use?
a. I predict greater homophily of offending behavior will be associated with greater
re-offending.
b. I predict homophily of substance use will be associated with greater use of
substances.
4. Is age homophily associated with justice-involved adolescents’ re-offending and use of
substances?
a. I predict that the age of the peer will significantly moderate the associations
between age homophily and re-offending and age homophily and substance use,
such that the association between homophily of age and re-offending and the
association between homophily of age and substance use behaviors will be
exacerbated for juveniles whose friends are older but attenuated for juveniles whose
friends are younger.
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b. Moreover, I predict the association between age homophily and re-offending (and
the association between age homophily and substance use) will be moderated by
homophily of gender within the friendship group. Specifically—as all participants
in the study are boys—I hypothesize that for juvenile offenders whose friendship
groups include more girl friends, the association between homophily of age and reoffending (and the association between homophily of age and substance use) will
be attenuated.
c. I predict peers’ engagement in problem behaviors (i.e., delinquency and substance
use) will moderate the association between homophily of age and target juveniles’
re-offending and substance use, respectively. Specifically, I predict juvenile
offenders who are friends with older peers who engage in offending and substance
use behaviors will be more likely to re-offend and use substances than juveniles
who are friends with older peers who do not engage in such problem behaviors.
5. Is gender homophily associated with justice-involved adolescents’ re-offending and
substance use?
a. I predict that homophily of gender will be positively associated with juvenile reoffending and substance use, such that youths who befriend peers of the same
gender will be more likely to offend and use substances than those who have more
mixed-gender friendships.
b. I additionally predict peer delinquency and substance use will moderate the
association between homophily of gender and target juveniles’ re-offending and
substance use, respectively. Specifically, I predict juveniles who are friends with
girls who engage in offending and substance use behaviors will be more likely to
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re-offend and use substances than juveniles who are friends with girls who do not
engage in offending and substance use behaviors.
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Method
The proposed study was conducted through secondary analyses of de-identified data from
the Crossroads Study—a larger longitudinal study aimed at examining effects of varying degrees
of justice system involvement on first-time juvenile offenders. Data from the Crossroads Study
was shared with the Principal Investigators of the proposed study by researchers from the
University of California, Irvine. A Letter of Collaboration was provided by the Principal
Investigator of the Crossroads Study, and study procedures were approved by the Institutional
Review Boards of the University of Texas at El Paso, the University of California, Irvine, Temple
University, and Louisiana State University.
Procedures
Trained Research Assistants (RAs) obtained information about juveniles pending intake
hearings from court personnel at the respective participating sites. Juveniles who met
predetermined eligibility criteria (described below) were approached for study participation
following their imposed dispositions. Youth assent was obtained from juveniles interested in study
participation and informed consent was obtained from their legal guardians. Youths and legal
guardians were informed of the voluntary nature of the study and were assured any decisions
regarding study participation would not influence their treatment within the juvenile justice
system. Further, youths and their legal guardians were informed that participants’ responses were
protected from court subpoena by a federally issued Privacy Certificate.
Study recruitment took place between July 2011 and May 2013. Throughout the course of
the five-year study, participants completed interviews with RAs on laptop computers in the
community and in secure residences. Baseline interviews were completed within six weeks of the
processing decision (i.e., formal or informal processing); interviews from Baseline to Follow-Up
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6 were completed at six-month intervals, and the remaining follow-up interviews were completed
at one-year intervals. Nine waves of data (Baseline through Follow-Up 8) were utilized in the
analyses of the present study.
Participants
A total of 1,216 juveniles from Orange County, California (CA; n = 532), Philadelphia
County, Pennsylvania (PA; n = 533), and Jefferson Parish (New Orleans), Louisiana (LA; n = 151)
were enrolled in the Crossroads Study. The study was conducted over three sites to ensure local
policies did not confound the study’s results and to promote demographic diversity within the
sample. To be eligible for study participation, juveniles had to: (1) be first-time male offenders,
(2) speak English, (3) be between the ages of 13 to 17 years old at the time of arrest, and (4) have
committed an eligible offense. Eligible offenses included charges associated with a .35 to .65
probability of formal versus informal processing of first-time offenders (e.g., theft of goods, simple
battery, vandalism). Eligibility requirements included only first-time offenders to restrict
variability in past offending and to ensure variability in justice system involvement following
arrest. As per eligibility criteria, all participants were male. On average, participants were 15.29
years old (SD = 5.24). The CA sample was predominantly Hispanic (78.40%), and the PA and LA
samples were predominantly Black (65.30% and 63.60%, respectively); across the three sites, most
participants were Hispanic (45.80%). Demographics statistics for all site locations and for the
combined sample are reported in Table 1.
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Table 1: Participant Demographics

Age (M/SD)
Race/ethnicity (%)
Hispanic
Black
White
Other

CA
n = 532
15.49
(1.22)

PA
n = 533
15.20
(1.34)

LA
n = 151
14.87
(1.20)

Total
N = 1,216
15.29
(1.29)

78.40%
0.90%
17.50%
3.20%

23.10%
65.30%
9.90%
1.70%

11.30%
63.60%
22.50%
2.60%

45.80%
36.90%
14.80%
2.50%

Participants were compensated $50.00 for the initial Baseline interview, after which
compensation increased at a rate of an additional $15.00 for each successive interview. Across all
three sites, 72.32% of eligible participants chose to enroll in the study, and over 90% of participants
remained involved in the study for the completed waves of data collection.
Measures
Re-Offending Behavior
Juveniles’ re-offending behaviors were assessed using the Self Report of Offending
measure (SRO; adapted from Huizinga et al., 1991). Responses on this measure were obtained at
each time point in the Crossroads Study. The SRO includes 24 different activities that range from
destroying property, stealing, and selling drugs, to carrying a gun and killing someone. Participants
were asked to indicate whether they engaged in each of the 24 activities by responding “Yes” (1)
or “No” (5) to each item; participants were also given options for refusing to respond and for
indicating that they did not know how to respond. For each endorsed item, participants were asked
to indicate how many times they engaged in the activity and whether they were alone or with
friends at the time of the activity.
For the purposes of the study’s analyses, the proportion of self-reported offending variety
was used, with higher scores indicating more engagement in different types of offending behaviors.
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Variety of offending is the preferred method of measuring criminal offending behavior (as opposed
to frequency of offending), as the variety score allows for an assessment in the heterogeneity of
crime types across all possible behaviors, ensuring serious but infrequent offenses are given more
weight than they would otherwise be given if frequency of offending was used. To calculate the
total offending variety proportion for each participant, the total count of positively endorsed items
was divided by the total number of possible items presented to the participant. Greater scores
indicated greater variety of offending.
Substance Use
The Substance Use/Abuse Inventory (adapted from Chassin et al., 1991) was administered
at each time point in the Crossroads Study to measure participants’ use of drugs and alcohol over
the lifetime, over the past 6 months, and within the past 24 hours of the interview. This self-report
measure is comprised of 95 total items divided into the following subscales: Substance Use (e.g.,
“In the past 12 months, how often have you used cocaine?”) and Social Consequences and
Dependency (e.g., “In the past 12 months, have you had complaints from your friends because of
your alcohol or drug use?”). For the Substance Use subscale, response options range from 0 (“Not
at all”) to 8 (“Every day”). Participants were given an option to refuse to respond as well as an
option indicating the participant did not know how to respond. For the Social Consequences and
Dependency subscale, response options include “Yes” (1) and “No” (0). For the Substance Use
subscale, participants were given an option to refuse to answer and an option indicating the
participant did not know how to respond. Participant endorsement of substance use was measured
by a dichotomized variable indicating whether the participant had (1) or had not (0) used drugs
since the previous time point.
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Friendship Stability
At each time point in the Crossroads Study, participants were asked to indicate how many
close friends they had. Participants were then asked follow-up questions pertaining to their five
closest friends, including the friends’ names and the lengths of the respective friendships (reported
through open-ended responses). For analyses of the proposed study, friendship stability was
measured for each participant−friend dyad at every time point (Baseline through Follow-Up 8) in
three different ways. First, friendship stability was measured at each time point as the average
length of friendship (in days) within each participant’s friendship group. Then, unweighted
friendship stability was measured through dichotomous coding. Unweighted stability for each
participant−friend dyad was coded as 0 if the friendship was not endorsed at both the previous and
the current time point and as 1 if the friendship was endorsed at both the previous and the current
time point. At the Baseline measure, a 0 was coded if the participant reported that he and his friend
have not been friends for longer than 6 months and a 1 was coded if the participant reported he
and his friend have been friends for 6 months or longer. Finally, weighted friendship stability was
computed to capture differences in friendships that were endorsed at each consecutive time point
(1) as opposed to friendships that were endorsed in nonconsecutive time points (.5). Each
participant’s friendship group received a summary unweighted and weighted stability score at
every time point. Summary scores were divided by the total amount of friends nominated by the
participant, thereby producing a ratio score indicating the degree of stability within the friendship
group out of total possible friendship nominations. Additionally, overall stability was calculated
by summing participants’ stability scores across all time points and dividing by total number of
time points, which allowed for the distribution of participants into stable and unstable friendship
groups for one of the study’s analyses.
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Friendship Homophily
Offending. As all participants are first-time offenders and therefore have an established
criminal offending history, matches on homophily of arrest were assessed using only participants’
responses on follow-up items asking about friends’ histories of arrest. Specifically, participants
were asked follow-up questions about the peers they endorsed as their closest friends. Through the
follow-up items, participants were able to indicate whether each of their friends has ever been
arrested. Participants were able to respond “Yes” (1) or “No” (0), as well as indicate refusal to
respond or that they did not know how to respond. Participant−friend dyads were counted as a
match on arrest homophily if the participant endorsed that his friend has ever been arrested.
Following a similar procedure to Mazur and Richards (2011), participant−friend dyad matches
were summed to create an overall count of participant−friend homophily with respect to arrest.
Each participant’s score for homophily of arrest within the friendship group was then calculated
by dividing homophilous participant−friend dyads by total participant−friend dyads within the
group, thus providing a ratio of homophilous peer relationships within the friendship group. As
such, friendship groups that were entirely homophilous with respect to arrest earned a score of 1,
while friendship groups that were entirely non-homophilous earned a score of 0.
Substance Use. Substance use homophily for each participant−friend dyad was calculated
using participants’ responses on the Substance Use subscale and participants’ responses on a
follow-up item which asked “Has this friend ever used drugs?” for each nominated friendship.
Response options for the item included “Yes” (1) and “No” (0). Participants were also able to
indicate that they refused to respond or did not know how to respond. A match between a
participant and friend was counted if the participant endorsed having ever used drugs and identified
that the friend has also used drugs—or, conversely, if neither the participant nor friend has ever
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used drugs. A summary score of total participant−friend matches on substance use homophily was
calculated, and each participant’s score for substance use homophily within the friendship group
was then computed by dividing homophilous participant−friend dyads by total participant−friend
dyads within the group, resulting in a ratio of homophilous peer relationships to total number of
close friends. Friendship groups that were entirely homophilous with respect to the participant’s
use of substances therefore earned a score of 1, while friendship groups that were entirely nonhomophilous earned a score of 0.
Age. Follow-up questions about participants’ five closest friends also included questions
pertaining to each friend’s age and gender. Friends’ ages were reported in years and participants
were given additional options to refuse to respond or to indicate that they did not know how to
respond. Age homophily was measured in two ways using responses on these follow-up items and
participants’ own demographics. First, participant−friend dyads were defined as homophilous in
age if the participant and his friend were of the same age in years. As with arrest and substance
use homophily, summary scores of participant−friend matches were calculated and each
participant’s score for homophily of age within the friendship group was then computed by
dividing homophilous participant−friend dyads by total participant−friend dyads within the group,
thus providing a ratio of homophilous friends to total friends. Entirely homophilous friendship
groups earned a score of 1, while non-homophilous friendship groups earned a score of 0. Next,
age differences were computed for each friend in the participant’s friendship group by subtracting
the friend’s age from the participant’s age. The resulting values were summed across the friendship
group and divided by the total number of friends nominated by the participant. Thus, negative
scores reflected friendship groups where the participant was, on average, younger than his friends;
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positive scores reflected friendships groups where the participant was, on average, older than his
friends.
Gender. Participants’ response options on follow-up items pertaining to each friend’s
gender included “Male” (1) and “Female” (0), along with an option to refuse to respond and an
option to indicate that the participant did not know how to respond. Participant−friend dyads were
defined as homophilous in gender if the participant and his friend were both of the same gender
(as reported by the participant). Similar to age homophily calculations, summary scores were
computed for participant−friend gender homophily, and the gender homophily score for each
participant’s friendship group was then calculated by dividing homophilous participant−friend
dyads by total participant−friend dyads within the group. This calculation provided a ratio of
homophilous to total friends within the friendship group; therefore, friendship groups that were
entirely homophilous with respect to the participant’s gender earned a score of 1, while friendship
groups that were entirely non-homophilous earned a score of 0.
Overall Homophily Score. An overall homophily score was calculated for each
participant. The overall homophily score was computed by taking the log of the total homophily
ratio within the friendship group divided by the total heterophily ratio within the friendship group
(where heterophily is equal to one minus homophily). A sum of all homophily scores was explored
as a potential measure of overall homophily, as was a sum of all homophily scores divided by
heterophily scores without taking the log of the resulting values. However, the sum of all
homophily scores and the ratio of homophily to heterophily scores without the logarithmic
transformation resulted in highly skewed distributions of data and were therefore not used further
in the study’s analyses. Using the logarithmic transformation of the homophily to heterophily
ratios, homophily scores greater than 0 indicated stronger bias in homophilous pairs than
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heterophilous pairs, while homophily scores of less than 0 indicated a bias for heterophilous pairs
over homophilous pairs. A score equal to 0 indicated an equal bias between homophilous and
heterophilous pairs of friendships.
Control Measures
Demographics. Participant demographics were taken at each time point in the Crossroads
Study and were used as controls for the present study’s analyses. Demographic information
included participant age, race/ethnicity, and qualifying offense (i.e., the offense for which
participants were initially formally or informally processed through the juvenile justice system).
Qualifying offenses were coded as person (1), property (2), drug (3), or other (4) offense.
Additionally, socioeconomic status was included as a control. Socioeconomic status was assessed
through the Neighborhood Conditions Measure (Elliott et al., forthcoming), which taps into the
environment surrounding the juvenile’s home. Participants were asked to indicate how often they
noticed signs of physical and social disorder in their neighborhoods (e.g., cigarettes on the street
or in the gutters, people using needles or syringes to take drugs). Responses were given on a 4point Likert scale, ranging from 0 (“Never”) to 1 (“Often”). The total score was comprised of a
mean score of all 21 items in the measure.
Formal and Informal Processing. Informal processing refers to processing decisions that
have resulted in the youth’s diversion from the juvenile justice system, while formal processing
refers to processing decisions that have resulted in the youth’s placement on supervised probation.
For proposes of study analyses, informal processing was coded as 0 and formal processing was
coded as 1 within the dataset. Potential differences between formally and informally processed
youths were accounted for by controlling for processing type in each of the study’s analyses.
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Participating Site. Participants were recruited from Orange County, California,
Philadelphia, Pennsylvania, and Jefferson Parish (New Orleans), Louisiana. Three sites were used
to increase variability in participant demographics and generalizability of results. The participating
sites additionally represented three culturally distinct regions within the U.S.—East, South, and
West. For the study’s analyses, participating sites were coded as 1 (California), 2 (Pennsylvania),
and 3 (Louisiana). To account for the natural clustering of participants in their respective sites,
participating sites were controlled for in all analyses of the present study.
Family Criminality. The family criminality measure was created for the purposes of the
Crossroads Study and was administered at each time point. The measure included questions
assessing whether anyone in the participant’s family has ever been involved in criminal activity,
to which participants could respond “Yes” (1) or “No” (5). Participants could also choose to refuse
to respond or to indicate that they did not know how to respond. If participants endorsed having a
family member who has recently committed a crime, they were then asked to specify which family
member was involved in the criminal activity, whether the family member was arrested and/or
jailed, and whether the family member was living with the participant at the time. Participants
could indicate up to 10 family members who were involved in criminal activity. To account for
familial influence, participants’ endorsement of family criminality was included with the analyses
as a control.
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Plan of Analysis
The proposed study aimed to examine (1) the stability of juvenile offenders’ close
friendships, (2) the impacts of friendship stability on juvenile re-offending and substance use, and
(3) the impacts of offending, substance use, age, and gender homophily within juveniles’
friendship groups on their offending and substance use patterns. The hypotheses of the proposed
study will be tested in SPSS version 26 and R version 4.0.3 (R Core Team, 2020) through
secondary analyses of de-identified Crossroads Study data using group-based trajectory modeling
(GBTM; Nagin, 2014) and multilevel modeling techniques, given the nested structure of the data
(i.e., time points nested in participants). Non-dichotomous predictors will be person-centered. Age,
ethnicity, socioeconomic status, processing type, qualifying offense, participating site, and family
criminality will be controlled for in all analyses. Responses that indicated the participant refused
to respond or did not know how to respond will be coded as missing across all applicable measures.
Results with p-values of .05 or lower will be interpreted as significant. Descriptive statistics will
be computed to identify the extent of risk-taking variety and substance use behavior within the
sample. Additionally, data plots will be examined to identify any outliers that may be present with
respect to the measures of interest. Measures that include outliers will be analyzed with and without
the outliers for transparency of results.
Model Specification
All non-dichotomous predictors will be person-centered in the multilevel modeling
analyses. The intercept and the non-dichotomous predictor variables will be specified as random
in their respective models. If a model does not converge, the intercept will be specified as fixed
and the model will be re-analyzed. If a model includes a Level 1 interaction, the independent
variable, moderator, and interaction term will all be specified as random. For models which
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include a Level 1 interaction but still fail to converge after the intercept has been specified as fixed,
the moderator variable and interaction term will also be specified as fixed and the model will be
re-analyzed.
Friendships of Formally and Informally Processed Juveniles
To examine baseline differences in the stability of formally and informally processed
juveniles’ close friendships, I will calculate the average length of friendship (in days) within each
participant’s close friendship group and compare the means of the lengths of friendships between
formally processed and informally processed juveniles using an independent samples t-test. I will
then examine an unconditional growth model with no predictors and a conditional repeated
measures growth model with lengths of friendship entered as a random Level 1 predictor and time
entered as a repeated measure to assess whether the stability of friendships differs among formally
and informally processed juveniles across time. Controls will be entered as fixed variables.
Stability will be assessed using length of friendship, unweighted stability, and weighted stability.
If no differences emerge between the three stability measures, results will be reported for
unweighted stability.
Overall Homophily and Friendship Stability
To examine differences in the stability of juvenile offenders’ close friendships on the basis
of the overall homophily of their friendship groups, I will first examine an unconditional model
for stability with no predictors. I will then compare the unconditional model to a conditional model
for stability with overall homophily entered as a random Level 1 predictor. Separate models will
be examined with the three different measures of stability (i.e., length of friendship, unweighted
stability, and weighted stability). If no differences emerge between the three stability measures,
results will be reported for unweighted stability.
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Trajectories of Friendship Stability
To answer how friendship stability impacts juveniles’ re-offending and substance use
behaviors over time, I will model inter-individual change over time using a curvilinear groupbased trajectory model within a multilevel modeling framework. The models for offending and
substance use will be computed identically, with the only difference being the outcome measure
of interest. Participants will be mean split into four different groups: high stability, low delinquency
[substance use]; high stability high delinquency [substance use]; low stability, low delinquency
[substance use]; and low stability, high delinquency [substance use]. Trajectory variables will be
created by multiplying group by time and added to the repeated measures model.
Homophily of Problem Behaviors
Associations between homophily of friendship characteristics and participants’ reoffending and substance use behaviors will be measured through a multilevel modeling
framework. First, lagged offending and substance use variables will be created. Then,
unconditional models for lagged offending and lagged substance use will be examined with no
predictors included. Last, the conditional models for lagged offending and lagged substance use
will be examined with arrest and substance use homophily entered as Level 1 random predictors
to their respective models.
Homophily of Age
To assess how homophily of age predicts juvenile re-offending and substance use, an
unconditional model for lagged offending and lagged substance use will first be examined with no
predictors included in the model; then, a conditional model for lagged offending and lagged
substance use will be examined with homophily of age entered as a Level 1 random predictor.
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Homophily of age will be examined both as a dichotomous homophily score and as a score of age
differences.
Homophily of gender will be tested as a moderator for the association between homophily
of age and juveniles’ re-offending and substance use. The unconditional model for lagged
offending and lagged substance use will first be tested with no predictors in the model. Then, the
conditional models for lagged offending and lagged substance use will be tested with homophily
of age, homophily of gender, and the homophily of age by homophily of gender interaction entered
as Level 1 predictors. Given that this is a Level 1 interaction, homophily of age, homophily of
gender, and the homophily of age by homophily of gender interaction will be included as random
variables.
In separate models, peer arrest and peer substance use will be assessed as moderators for
the association between homophily of age and participants’ re-offending and substance use. After
examining the unconditional model for lagged offending and lagged substance use, homophily of
age, peer arrest [peer substance use], and the homophily of age by peer arrest [peer substance use]
interaction term will be entered into the model as random Level 1 predictors.
Homophily of Gender
To measure homophily of gender as a predictor of juveniles’ re-offending and substance
use, the unconditional model for homophily of gender will first be examined, followed by a
conditional model for homophily of gender with lagged offending and lagged substance use
entered as random Level 1 predictors to their respective models. To examine how peer problem
behaviors might moderate the association between homophily of gender and juvenile offenders’
problem behaviors, peer delinquency and peer substance use will be entered into their respective
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models for lagged offending and lagged substance use, as will the homophily of gender by peer
offending interaction and the homophily of gender by peer substance use interaction.
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Results
Descriptive Statistics
Means of the main variables included in the study are presented in Table 2. On average,
participants reported relatively low ratios of offending variety from Baseline to Follow Up 8 (MSRO
= .03 to .14, SDSRO = .08 to .13). However, more than half of the participants in the sample
endorsed having used substances (e.g., marijuana, cocaine) at Baseline (Msubstance use = .60), and
slightly less than half of the participants endorsed having used substances at subsequent time points
(Msubstance use = .39 to .57). At Baseline, participants reported an average ratio of peer arrest history
at .25—calculated by dividing the number of participants’ peers who have been previously arrested
by the total number of friends endorsed by the participant. Across follow up assessments, this ratio
ranged from .15 to .19. Participants reported an average ratio of peer substance use at .37 at
Baseline, and between .30 and .44 at subsequent assessments.
Participants’ average lengths of friendship ranged from 4.99 to 8.62 years (SDlength of friendship
= 3.65 to 5.61, converted from days to years). Unweighted friendship stability ranged from an
average of .36 to an average of .94 (SDunweighted stability = .15 to .39), while weighted friendship
stability1 ranged from an average of .48 to .59 (SDweighted stability = .34 to .36).
Participants reported average arrest homophily ratios (i.e., number of peers similar to target
juveniles on arrest history divided by total number of endorsed peers) ranging from .15 to .25
across all time points, and average substance use homophily ratios (i.e., number of peers similar
to target juveniles on substance use divided by number of total endorsed peers) ranging from .60
to .74 across all time points. On average, participants were younger than the youths in their close
friendship groups (Mage difference = -1.10 to -0.65, SDage difference = 1.48 to 3.11). Age homophily ratios

1

Data on weighted stability at Baseline and Follow Up 1 was not available. Therefore, weighted stability was only
calculated at Follow Up 2 through Follow Up 8.
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(i.e., number of peer similar to target juveniles on age divided by total number of endorsed peers)
ranged from an average of .04 to an average of .13 (SDage homophily = .22 to .34). Gender homophily
ratios (i.e., number of peers similar to target juveniles on gender divided by total number of
endorsed peers) ranged from an average of .83 to .90 (SDgender homophily = .16 to .23). The average
of overall homophily scores—calculated by taking the log of the ratio of homophily scores to
heterophily scores—ranged from -0.14 to -0.05 across all time points (SDoverall homophily = .24 to .31).
Table 2: Means of Main Variables
Variable
M0
M1
M2
M3
M4
M5
M6
M7
Target juvenile
.14
.06
.05
.04
.04
.04
.03
.04
variety of offending
Target juvenile
.60
.39
.39
.40
.41
.42
.43
.49
substance use
Peer arrest ratio
.25
.16
.18
.17
.16
.16
.15
.19
Peer substance use
.37
.30
.32
.36
.35
.38
.37
.44
ratio
Average length of
4.99
5.09
5.51
5.85 6.34 6.74 7.29 7.93
friendships a
Friendship stability
.94
.36
.52
.60
.64
.66
.67
.59
ratio (unweighted)
Friendship stability
.48
.54
.57
.59
.59
.51
ratio (weighted)
Arrest homophily
.25
.16
.18
.17
.16
.16
.15
.19
Substance use
.69
.74
.72
.72
.71
.69
.70
.69
homophily
Age differences
-1.02 -0.77 -0.96 -0.65 -0.70 -0.85 -0.91 -0.88
Age homophily
.16
.10
.09
.11
.09
.10
.06
.04
Gender homophily
.83
.84
.86
.84
.85
.87
.90
.88
Overall homophily
-0.05 -0.08 -0.07 -0.08 -0.09 -0.08 -0.09 -0.10
Note. Mean subscripts indicate time point, from Baseline (0) through Follow-Up 8 (8).
a Average

M8
.04
.57
.19
.39
8.62
.60
.51
.19
.60
-1.10
.05
.87
-0.14

lengths of friendship were converted from days to years for ease of interpretation.

Stability of Formally and Informally Processed Juvenile Offenders’ Friendships
Stability at Baseline
Baseline differences in average lengths of friendships between formally and informally
processed juvenile offenders were examined through an independent samples t-test. The Levene’s
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test for equality of variance was significant (p = .04), therefore results are reported with unequal
variances assumed. The average lengths of informally processed juveniles’ friendships (n = 313,
Minformal = 1776.64, SDinformal = 1219.58) did not significantly differ from the average lengths of
formally processed juveniles’ friendships (n = 329, Mformal = 1861.89, SDformal = 1415.21),
t(633.88), p = .41.
Stability Across Time
Differences between the stability of informally and formally processed juveniles’
friendships were then examined longitudinally through a multilevel modeling framework. Stability
was represented through three variables in separate models: average length of friendships,
unweighted stability, and weighted stability. Cross-level interactions between stability and
processing type were tested in each model to examine whether the association between stability
and time varied as a function of formal and informal processing. Results did not differ between
the three models. As such, only results for unweighted friendship stability are reported below.
The unconditional repeated-measures model with unweighted friendship stability as the
dependent variable revealed that there was significant variability in friendship stability across time
points, suggesting that it would be worthwhile to examine a conditional model. Specifically, time
was a significant predictor of changes in unweighted friendship stability in the unconditional
model, F (8, 5008.61) = 81.45, p < .001. The correlations among adjacent time points were large
and significant (rho = .91, p < .001), suggesting measures of unweighted stability were heavily
dependent on one another after overall differences between participants were taken into account.
Processing type was entered into the model as a fixed Level 2 predictor, the intercept was specified
as random, and the control variables were entered into the model as fixed covariates; the time by
processing type interaction was then entered into the model, with the interaction term specified as
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fixed. Neither processing type nor the time by processing type interaction were significant
predictors of participants’ unweighted friendship stability, Fprocessing type (1, 1238.66) = 2.06, p =
.15; Ftime x processing type (8, 4873.19) = .61, p = .77.
Stability and Overall Homophily
The association between friendship stability and overall homophily was tested with lengths
of friendship, unweighted stability, and weighted stability as the dependent variables in separate
models. No meaningful differences emerged between the models; therefore, only results for
unweighted stability are reported here. The unconditional model for unweighted stability revealed
that there was significant variability in friendship stability, both between participants, Wald Z =
13.94, p < .001, and within participants, Wald Z = 55.95, p < .001. Overall homophily was entered
into the model as a random Level 1 predictor, the intercept was specified as random, and the control
variables were entered as fixed covariates. As revealed by the conditional model, overall
homophily was not a significant predictor of unweighted friendship stability, F (1, 226.17) = .76,
p = .38.
Trajectories of Offending and Substance Use
To test for changes in friendship stability and problem behaviors across time, participants
were mean split into four groups: (1) high stability, low problem behavior, (2) high stability, high
problem behavior, (3) low stability, low problem behavior, and (4) low stability, high problem
behavior. A group-based trajectory model was then run to examine differences in trajectories
among the four groups, with the intercept and the four groups entered as random variables and the
controls entered as fixed covariates in their respective models. Both models failed to converge
even after taking out covariates and restricting random variables to include only the designated
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groups, suggesting either there is an issue of construct validity for the stability measure, or the
model is not well supported by the data.
Homophily of Problem Behaviors Predicting Juveniles’ Engagement in Problem Behaviors
Arrest Homophily Predicting Participants’ Offending
Arrest homophily was examined as a predictor for participants’ re-offending through a
lagged multilevel model. First, a lagged variable of participants’ self-reported offending was
created, such that scores on arrest homophily were tested as predictors for self-reported offending
at the subsequent time point. The unconditional model showed significant variability in
participants’ self-reported offending variety, and the intraclass correlation (ICC) of the
unconditional model was .34, suggesting that it would be worthwhile to examine a conditional
model at the level above the nesting. There was significant variability both between participants,
Wald Z = 20.75, p < .001, and within participants, Wald Z = 61.99, p < .001. Arrest homophily
was entered into the model as a random Level 1 predictor, the intercept was specified as random,
and the control variables were entered as fixed covariates. The conditional model revealed that
arrest homophily was not a significant predictor of participants’ subsequent offending, F (1,
644.79) = 2.27, p = .132.
In an unplanned follow-up analysis, arrest homophily was tested as a predictor of
participants’ offending at the immediate time point. At the immediate time point, arrest homophily
was found to be a significant predictor of participants’ offending—even after the remaining withinparticipant and between-participant variances were taken into account, F (1, 429.41) = 106.91, p
< .001. The model that included arrest homophily as a predictor explained significantly more
variance than did the unconditional model that only included the within-participant residual and
between-participant variance. A likelihood ratio chi-square indicated that the change in -2
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restricted log likelihood of 17374.19 (df = 10) was significant at the p < .01 level. Table 3 presents
the parameter estimates for both fixed and random effects, Table 4 presents the associated F
statistics, and Figure 1 depicts a graphical representation of the results. An increase in arrest
homophily was associated with a significant increase in participants’ self-reported offending at the
immediate time point.
Table 3: Models for Arrest Homophily and Self-Reported Offending
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.04***
.00
.04
.05
.04**
.01
.02
.07
Age
-.01*** .00
-.01
-.01
Site
-.00
.00
-.01
.00
Ethnicity
.00
.00
-.01
.01
Offense category
-.00
.00
-.01
.00
Processing type
.00
.00
-.01
.01
***
Family criminality
.07
.00
.07
.08
***
SES
.03
.00
.03
.04
Arrest homophily
.12*** .01
.10
.15
Random effects
Within-participant
.004***
.000
.004
.004
.004*** .000
.004
.004
variance
Arrest homophily
.024***
.004
.017
.033
***
***
Between.003
.000
.003
.003
.001
.000
.001
.002
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with arrest homophily entered as a predictor and the remaining independent
variables entered as controls.
*p

 .05. **p  .01. ***p  .001.

Table 4: Effect of Arrest Homophily on Self-Reported Offending
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Source
Intercept
Age
Site
Ethnicity
Offense category
Processing type
Family criminality
SES
Arrest homophily

Numerator
df
1
1
1
1
1
1
1
1
1

Denominator
df
409.15
1681.24
409.51
373.81
472.35
437.92
1809.76
1661.61
429.41

F
9.71
40.40
1.86
.03
.26
.38
245.74
74.68
106.91

Significance
(p)
.002
< .001
.173
.863
.609
.538
< .001
< .001
< .001

Figure 1: Arrest Homophily Predicting Participants’ Self-Reported Offending
Note. Greater arrest homophily is associated with greater self-reported offending by the participant
at the immediate time point. The bands represent the upper and lower limits of the 95% confidence
intervals.
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Substance Use Homophily Predicting Participants’ Substance Use
Substance use homophily was examined as a predictor for participants’ future use of
substances through a lagged multilevel model. First, a lagged variable of participants’ endorsement
of substance use was created, such that scores on substance use homophily were tested as
predictors for participants’ substance use at the following time point. The unconditional model
showed significant variability in participants’ use of substances, and the ICC of the unconditional
model was .39, suggesting that it would be worthwhile to examine a conditional model at the level
above the nesting. There was significant variability both between participants, Wald Z = 20.49, p
< .001, and within participants, Wald Z = 61.96, p < .001.
Substance use homophily was entered into the model as a random Level 1 predictor, and
the control variables were entered as fixed covariates; the intercept of this model was specified as
random. Substance use homophily was a significant predictor of participants’ subsequent
substance use after the remaining within-participant and between-participant variances were taken
into account, F (1, 461.59) = 6.59, p = .011. To review the estimates of the variance components
associated with the fixed and random effects, see Table 5. To review the F statistics and
significance information, see Table 6. The model that included substance use homophily as a
predictor explained significantly more variance than the unconditional model which only included
the within-participant residual and between-participant variance. A likelihood ratio chi-square
indicated that the change in -2 restricted log likelihood of 8186.12 (df = 11) was significant at the
p < .01 level. Figure 3 depicts a graphical representation of the conditional model. An increase in
substance use homophily at Time n was associated with an increase in self-reported substance use
at Time n + 1.
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Table 5: Models for Lagged Substance Use in Overall Sample
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.44***
.01
.42
.46
.40***
.07
.26
.53
***
Age
.05
.01
.03
.06
Site
-.07***
.02
-.11
-.04
Ethnicity
-.04**
.01
-.07
-.02
Offense category
-.01
.01
-.03
.02
Processing type
.04
.02
-.00
.08
Family criminality
-.00
.02
-.05
.05
SES
-.01
.02
-.06
.03
***
Substance use
.53
.02
.49
.58
Substance use
.08*
.03
.02
.15
homophily
Random effects
Within-participant
.14***
.00
.14
.15
.13***
.01
.12
.15
variance
Substance use
.06*
.03
.03
.14
homophily
Between.10***
.01
.09
.11
.07***
.02
.04
.11
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with lagged substance use homophily entered as a predictor and the remaining
independent variables entered as controls.
*p

 .05. **p  .01. ***p  .001.
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Table 6: Effect of Substance Use Homophily on Substance Use in Overall Sample
Source
Intercept
Age
Site
Ethnicity
Offense category
Processing type
Family criminality
SES
Substance use
Substance use homophily

Numerator
df
1
1
1
1
1
1
1
1
1
1

Denominator
df
523.13
1758.29
382.81
340.57
394.12
391.31
1842.26
1773.67
1113.34
461.59

F
34.07
35.36
21.28
10.55
.39
3.23
.01
.22
569.27
6.59

Significance
(p)
< .001
< .001
< .001
.001
.532
.073
.928
.642
< .001
.011

Figure 2: Substance Use Homophily and Lagged Substance Use in Full Sample
Note. Greater substance use homophily is associated with greater subsequent use of substances by
the participant. The bands represent the upper and lower limits of the 95% confidence intervals.
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Given that the substance use homophily measure represents both youth-peer similarity in use
of substances and youth-peer similarity in abstaining from use of substances, exploratory analyses
were conducted to examine whether substance use homophily predicted subsequent substance use
differently for participants who endorsed having used substances prior to the start of the study and
those who did not endorse having used substances prior to the start of the study. Among
participants who endorsed having used substances prior to the start of the study (n = 724), there
was significant variability in use of substances, suggesting the need to examine a conditional model
at the level above nesting. There was significant variability both between participants, Wald Z =
15.16, p < .001, and within participants, Wald Z = 47.75, p < .001. Additionally, substance use
homophily was a significant predictor of participants’ subsequent substance use after the
remaining within-participant and between-participant variances were taken into account within
this sub-sample, F (1, 260.73) = 14.35, p < .001. The conditional model with lagged substance use
homophily as a predictor explained significantly more variance than the unconditional model
which only included the within-participant residual and between-participant variance. A likelihood
ratio chi-square indicated that a change in -2 restricted log likelihood of 5008.62 (df = 11) was
significant. See Table 7 for parameter estimates for the fixed and random effects of this model; see
Table 8 for F statistics and significance information. Figure 3 depicts a graphical representation of
the results. Among participants who endorsed use of substances prior to the start of the study,
greater substance use homophily at Time n was related to greater use of substances at Time n + 1.
Among participants who did not endorse having used substances prior to the start of the study
(n = 491), there was also significant variability in use of substances, both between participants,
Wald Z = 11.97, p < .001, and within participants, Wald Z = 39.45, p < .001. However, substance
use homophily was not a significant predictor of participants’ subsequent substance use after the
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remaining within-participant and between-participant variances were taken into account within
this sub-sample, F (1, 145.48) = 2.04, p = .16. See the Appendix for parameter estimates of the
conditional model.
Table 7: Models for Lagged Substance Use in Prior Use Endorsed Sample
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate
SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.57***
.01
.55
.59
.43***
.10
.24
.62
Age
.04***
.01
.02
.06
Site
-.05
.03
-.10
.01
Ethnicity
-.06***
.02
-.10
-.03
Offense category
.03
.02
-.00
.07
Processing type
.01
.03
-.05
.07
Family criminality
-.00
.03
-.07
.06
SES
-.01
.03
-.07
.05
Substance use
.39***
.03
.32
.45
***
Substance use
.14
.04
.07
.22
homophily
Random effects
Within-participant
.15***
.00
.15
.16
.14***
.01
.13
.16
variance
Substance use
.06***
.03
.00
2.27
homophily
Between.09***
.01
.08
.10
.01
.02
.03
.12
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with substance use homophily entered as a predictor and the remaining
independent variables entered as controls.
*p

 .05. **p  .01. ***p  .001.
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Table 8: Effect of Substance Use Homophily on Substance Use in Prior Use Endorsed Sample
Source
Intercept
Age
Site
Ethnicity
Offense category
Processing type
Family criminality
SES
Substance use
Substance use homophily

Numerator
df
1
1
1
1
1
1
1
1
1
1

Denominator
df
341.86
1013.67
275.71
211.42
244.39
244.46
1092.50
1037.47
716.70
260.73

F
19.42
14.90
2.90
12.98
3.04
.16
.02
.10
143.05
143.35

Significance
(p)
< .001
< .001
.090
< .001
.082
.687
.889
.755
< .001
< .001

Figure 3: Substance Use Homophily and Lagged Substance Use in Prior Use Endorsed Sample
Note. Greater substance use homophily is associated with greater subsequent substance use by the
participant. The bands represent the upper and lower limits of the 95% confidence intervals.
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Age Homophily Predicting Problem Behaviors
Age homophily was examined as a predictor for participants’ engagement in offending
behaviors and participants’ engagement in substance use through separate lagged multilevel
models. See the Appendix for a report of the nonsignificant results.
Age Homophily Predicting Participants’ Offending
The unconditional model for participants’ offending showed significant variability in
participants’ self-reported offending variety, suggesting that it would be worthwhile to examine a
conditional model at the level above the nesting (ICC = .34). There was significant variability both
between participants, Wald Z = 20.75, p < .001, and within participants, Wald Z = 61.99, p < .001.
Age homophily was entered into the model as a random Level 1 predictor, the intercept
was specified as random, and the control variables were entered as fixed covariates. The
conditional model with age homophily measured as a dichotomous predictor (homophilous versus
non-homophilous) did not converge when the intercept was specified as random. In the conditional
model with a fixed intercept, age homophily was not a significant predictor of participants’
subsequent offending, F (1, 1900) = .42, p = .52. Similarly, when age homophily was measured as
the mean difference between the age of the participant and the age of the peer and the intercept
was specified as random, the conditional model with age homophily as a predictor did not
converge. In the conditional model with a fixed intercept, homophily was again not a significant
predictor of participants’ subsequent offending, F (1, 22.01) = .28, p = .61.
Gender Homophily as a Moderator. Gender homophily was explored as a moderator for
the association between age homophily and participants’ subsequent self-reported offending.
Gender homophily and the gender homophily by age homophily interaction were entered into the
conditional model with age homophily as a dichotomous predictor. All control variables were
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entered as fixe covariates. When gender homophily, age homophily, and the interaction term were
specified as random, the conditional model did not converge. When gender homophily, the gender
homophily by age homophily interaction, and the intercept were fixed, the model did converge.
However, results revealed that gender homophily did not significantly moderate the association
between age homophily and self-reported offending at the subsequent time point, F (1, 1898) =
.23, p = .64. Similarly, the conditional model for age homophily measured as age differences failed
to converge until only the age homophily measure was specified as random. Results again revealed
that gender homophily was not a significant moderator for the association between age homophily
and participants’ subsequent self-reported offending, F (1, 26.14) = .16, p = .69.
Peer Arrest as a Moderator. As with the analyses testing for gender homophily as a
moderator for age homophily and lagged self-reported offending, the models with peer arrest as a
moderator for both age homophily measured as a dichotomous variable and age homophily
measured as age differences only converged when the moderator, interaction, and intercept were
set as fixed variables (control variables were also entered as fixed covariates). In both cases, peer
arrest was not found to be a significant predictor of the association between age homophily and
lagged self-reported offending, Fage homophily (1, 1860) = .24, p = .63; Fage difference (1, 1860) = .84, p
= .36.
Age Homophily Predicting Participants’ Substance Use
The unconditional model for subsequent substance use showed significant variability in
participants’ substance use variety, suggesting that it would be worthwhile to examine a
conditional model at the level above the nesting (ICC = .39). There was significant variability both
between participants, Wald Z = 20.49, p < .001, and within participants, Wald Z = 61.96, p < .001.
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Age homophily was entered into the model as a random Level 1 predictor, the intercept
was specified as random, and the control variables were entered as fixed covariates. The
conditional model with age homophily measured as a dichotomous predictor failed to converge
when the intercept was specified as random. Results from the conditional model with a fixed
intercept revealed that age homophily was not a significant predictor of participants’ subsequent
substance use, F (1, 1898) = .40, p = .53. The conditional model with age homophily measured as
age differences likewise only converged when the intercept was set as fixed; again, age homophily
was not a significant predictor of participants’ subsequent offending, F (1, 71.30) = .001, p = .97.
Gender Homophily as a Moderator. Gender homophily was explored as a moderator for
the association between age homophily and substance use, with all control variables entered into
the model as fixed covariates. The conditional models with both age homophily measured as a
dichotomous variable and age homophily measured as participant−peer age differences only
converged when the peer arrest moderator, peer arrest by age homophily interaction, and intercept
were specified as fixed. In both models, gender homophily was not found to be a significant
predictor of the association between age homophily and lagged substance use, Fage homophily (1,
1896) = .07, p = .80; Fage difference (1, 1896) = 1.07, p = .30.
Peer Substance Use as a Moderator. When testing peer substance use as a moderator for
the association between age homophily and participants’ subsequent substance use, the conditional
models with peer substance use as a moderator for both age homophily measured as a dichotomous
predictor and age homophily measured as age differences failed to converge until only age
homophily was included as a random variable (control variables were entered as fixed covariates).
Nonetheless, peer substance use was not a significant moderator for the association between age
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homophily and subsequent substance use in either model, Fage homophily (1, 1870) = .26, p = .61; Fage
difference

(1, 1870) = .47, p = .49.

Gender Homophily Predicting Problem Behaviors
Gender homophily was examined as a predictor for participants’ engagement in selfreported offending and in participants’ engagement in substance use through separate lagged
multilevel models. Peer offending and substance use were then examined as moderators in their
respective models. Parameter estimates of nonsignificant findings can be found in the Appendix.
Gender Homophily Predicting Participants’ Offending
The unconditional model for lagged self-reported offending showed significant variability
in offending both between participants, Wald Z = 20.75, p < .001, and within participants, Wald Z
= 61.99, p < .001, suggesting it would be worthwhile to examine a conditional model at the level
above the nesting (ICC = .34). However, the conditional model with gender homophily entered as
a random Level 1 predictor and control variables entered as fixed covariates only converged when
the intercept was fixed; results revealed that gender homophily was not a significant predictor of
lagged self-reported offending, F (1, 1905.06) = .29, p = .59.
Peer Arrest as a Moderator. Peer arrest was examined as a moderator for the association
between gender homophily and subsequent self-reported offending. Gender homophily, peer
arrest, and the interaction term were entered as random predictors, the intercept was specified as
random, and the control variables were entered as fixed covariates. The conditional model with
the gender homophily by peer arrest interaction failed to converge with the intercept set as random;
the model successfully converged when the intercept was set as a fixed variable, but results
revealed that peer arrest did not significantly moderate the association between gender homophily
and lagged self-reported offending, F (1, 242.13) = .03, p = .86.
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Gender Homophily Predicting Participants’ Substance Use
The unconditional model for substance use showed significant variability in participants’
self-reported offending variety, both between participants, Wald Z = 20.49, p < .001, and within
participants, Wald Z = 61.96, p < .001, ICC = .39. Gender homophily was entered into the
conditional model as a random Level 1 predictor; the intercept in this model was specified as
random and the control variables were entered as fixed covariates. The conditional model revealed
that gender homophily was not a significant predictor of participants’ subsequent substance use
after the remaining within-participant and between-participant variances were taken into account,
F (1, 1887.34) = .000, p = .997. In an unplanned follow-up analysis, gender homophily was
explored as a predictor of participants’ substance use at the immediate time point. This crosssectional model converged only when the intercept was set as fixed. Results revealed that gender
homophily was a significant predictor of participants’ substance use, F (1, 2087.62) = 6.45, p =
.011. This conditional model showed an improvement in model fit over the unconditional model
with substance use at the immediate time point. A likelihood ratio chi-square for the two models
indicated that the change in -2 restricted log likelihood of 9216.797 (df = 8) was significant. For a
graphical representation of the results, see Figure 4. Greater gender homophily predicted greater
substance use in the overall sample.

45

Figure 4: Gender Homophily and Participants’ Substance Use
Note. Greater gender homophily is associated with greater substance use at the immediate time
point. The bands represent the upper and lower limits of the 95% confidence intervals.
Peer Substance Use as a Moderator. Peer substance use was then examined as a
moderator for the association between homophily of gender and participants’ lagged substance
use. In the conditional model, gender homophily, peer substance use, and the gender homophily
by peer substance use interaction were specified as random, the intercept was specified as random,
and the control variables were specified as fixed covariates. The conditional model failed to
converge until only gender homophily was included as a random variable; the resulting model
revealed that peer substance use did not significantly moderate the association between gender
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homophily and lagged substance use, F (1, 412.33) = 2.83, p = .09. As a follow-up analysis, this
moderated association was also explored with substance use at the immediate time point. The
model successfully converged when gender homophily was the only variable specified as random.
Results revealed that peer substance use significantly moderated the association between gender
homophily and substance use at the immediate time point, F (1, 110.98) = 1.54, p = .22. The
conditional model with the peer substance use by gender homophily interaction fit the data better
than the unconditional model with no predictors and the conditional model without the interaction.
A likelihood ratio chi-square for the two conditional models indicated that the change in -2
restricted log likelihood of 424.79 (df = 2) was significant, and a likelihood ratio chi-square for the
conditional model with the interaction and the unconditional model with no predictor variables
indicated that the change in -2 restricted log likelihood of 9216.80 (df = 10) was significant.
Parameter estimates for the two conditional models for substance use at the immediate time point
are reported in Table 9 and F statistics are reported in Table 10. For a graphical representation, see
Figure 5. Further probing of the interaction through a Johnson-Neyman plot revealed that the
association between gender homophily and substance use was only significant at low levels (i.e.,
.09 or below) of peer substance use (see Figure 6). That is, among boys whose friends engaged in
less substance use, those who had more friends who were girls were less at risk for future use of
substances. Among boys whose friend engaged in moderate to high levels of substance use, this
association was no longer significant.
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Table 9: Conditional Models for Substance Use with Gender Homophily as the Main Predictor
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate
SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.91***
.09
.73
1.09
.49***
.09
.32
.65
***
**
Age
.03
.01
.02
.05
.02
.01
.01
.03
Site
-.15***
.02
-.19
-.11
-.09***
.02
-.12
-.05
Ethnicity
-.06**
.02
-.10
-.03
-.02*
.01
-.05
.01
**
Offense category
-.06
.02
-.09
-.02
-.03**
.01
-.06
-.01
Processing type
.03
.03
-.03
.08
.00
.02
-.04
.05
Family
.22***
.02
.17
.27
.13***
.02
.08
.17
criminality
SES
.04*
.02
.00
.09
-.00
.02
-.04
.04
*
*
Gender
.12
.05
.03
.21
.12
.06
.01
.23
homophily
Peer substance
.76***
.10
.57
.95
use
Gender
-.22*
.11
-.43
-.00
homophily
x peer substance
use
Random effects
Within.13***
.01
.12
.14
.12***
.00
.11
.13
participant
variance
Between.13***
.01
.11
.11
.07***
.01
.05
.09
participant
variance
Note. Model 1 represents a conditional model with gender homophily entered as a predictor;
Model 2 represents a conditional model with the peer substance use by gender homophily
interaction.
*p

 .05. **p  .01. ***p  .001.

Table 10: Effects of Substance Use Homophily on Participants’ Substance Use
48

Source
Intercept
Age
Site
Ethnicity
Offense category
Processing type
Family
criminality
SES
Gender
homophily
Peer substance
use
Gender
homophily x
peer substance
use

Num.
df
1
1
1
1
1
1
1
1
1

Model 1
Denom.
F
df
1213.26 99.59
1784.66 26.52
961.83 55.21
808.78 11.78
889.26 11.63
910.56
1.11
1891.64 80.54
1786.39
2087.62

Sig.
(p)
< .001
< .001
< .001
.001
.001
.293
< .001

4.19
6.45

.041
.011
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Num.
df
1
1
1
1
1
1
1

Model 2
Denom.
F
df
1309.67 32.66
1843.21 10.43
873.50 25.54
695.69
1.86
770.36
6.71
786.71
.00
1935.95 28.75

Sig.
(p)
< .001
.001
< .001
.174
.010
.949
< .001

1
1

1844.90
2042.07

.00
4.48

.995
.034

1

1787.07

61.43

< .001

1

1875.91

3.88

.049

Figure 5: Peer Substance Use as a Moderator for Gender Homophily and Substance Use
Note. Peer substance use is represented at one standard deviation below the mean in red, at the
mean in blue, and one standard deviation above the mean in green. The bands represent the upper
and lower limits of the 95% confidence intervals.
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Figure 6: Johnson-Neyman Plot for the Peer Substance Use by Gender Homophily Interaction
Note. Peer substance use is a significant moderator for the association between gender homophily
and participant substance use at levels equal to or below .09.
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Discussion
Researchers have long posited that friendships are an important—and beneficial—
component to socialization in adolescence (Youniss & Haynie, 1992; Crossnoe, 2000). Indeed,
greater stability of friendships in adolescence has been linked to fewer problem behaviors (e.g.,
aggression; Bowker et al., 2006), and greater similarity between prosocial friends has been linked
to lower engagement in delinquency (McMillan et al., 2018). Yet, few studies have examined how
stability and homophily (i.e., similarity) between friends relate to the behaviors of justice-involved
youths. The present study’s results suggest that—at least in the case of homophily of problem
behaviors and gender—friendships may, indeed, be an important source of socialization for
juvenile offenders, just as they as are for community youths.
In line with several of the study’s hypotheses, homophily of arrest, substance use, and
gender appear to predict juvenile offenders’ engagement in problem behaviors—even after
accounting for additional elements associated with delinquency and substance use such as
neighborhood disorder (Wojciechowski, 2020) and family criminality (Farrington et al., 2001).
Specifically, findings from the present study suggest that juvenile offenders whose close friendship
groups contain more peers who have been arrested engage in greater offending than juveniles
whose friendship groups contain fewer peers who have been arrested. These results fall in line
with prior literature, which suggests that youths who associate with deviant peers engage in greater
deviancy themselves (Mercer et al., 2018). However, the results also add new knowledge to extant
literature on peer relationships and adolescent delinquency, as few studies have explored these
associations in the context of collective best-friendships rather than mere youth-peer or youthfriend relationships. As close friends may impart a uniquely strong impact on youths during
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adolescence, it is important to understand how the influence of close friendship groups aligns—or
misaligns—with the influence of peers with whom a youth might have weaker connections.
Further, homophily of substance use was positively related to juvenile offenders’ own use of
substances, such that greater homophily of substance use was associated with greater use of
substances at the subsequent time point. These findings, again, fall in line with prior literature,
which suggests youths who have friends that use substances (e.g., marijuana) are likely to use
substances themselves (Pearson et al., 2006). It is important to note, however, that substance use
homophily for one participant may have represented the youth and peer both using substances,
while substance use homophily for another participant may have represented the youth and peer
both abstaining from the use of substances. Indeed, once the full sample was separated by youths
who endorsed having used substances prior to the start of the study and youths who did not endorse
having used substances prior to the start of the study, the association between substance use
homophily and subsequent substance use was only present among those who endorsed having used
substances before study enrollment. That is, for participants who have used drugs before enrolling
in the study, greater similarity on substance use within their close friendship groups was associated
with greater subsequent substance use. Among juveniles who did not endorse having used drugs
prior to the study, there was no such association. These results suggest that, for juvenile offenders
who do not enter the justice system with prior substance use experience, it may not matter whether
their peers are substance-using or substance-abstaining. For youths who enter the system with a
history of substance use, however, it is particularly important to form friendships with substanceabstaining peers. As such, juvenile offenders who have a history of substance use prior to entering
the justice system may benefit from policies aimed at strengthening their relationships with nonusing peers to encourage deterrence from substance use. Such findings are particularly important
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in the context of programming aimed at rehabilitation from criminal offending among delinquent
adolescents, and an important next step in this line of research is to examine whether these results
are indicative of selection or socialization effects.
Likewise, male juvenile offenders who are at risk for increased substance use may benefit
from policies and practices aimed at strengthening their relationships with other boys and with
girls who abstain from substance use. Consistent with two of the hypotheses for the present study,
findings revealed that greater gender homophily is related to greater use of substances; further,
among juveniles whose peers engage in less substance use, greater gender homophily (i.e., more
close friendships with other boys) is related to greater subsequent use of substances, while less
gender homophily (i.e., more close friendships with girls) is related to less use of substances. These
results are supported by prior research, which suggests that girls impart a particularly strong
influence on boys’ problem behaviors (e.g., drinking; Mrug et al., 2011). Notably, these results
also suggest that, among juveniles whose peers engage in less substance use, greater gender
homophily is instead associated with increased use of substances at subsequent time points. While
at first glance such an association seems counterintuitive, prior findings have demonstrated that
boys are generally more susceptible to the influence of girls than they are to the influence of other
boys (Sanchagrin et al., 2014). Therefore, the association between greater gender homophily and
increased substance use among boys whose close peers infrequently use substances may be
reflective of the weak impact of positive influence on young male offenders by their samegendered friends. Conversely the association may reflect the strong influence that cross-gender
friendships have on boys’ substance use behaviors, even when the friends are the ones who refrain
from substance use.
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Although a number of the study’s hypotheses were confirmed, several hypotheses were also
disconfirmed. First, differences in justice system processing did not appear to relate to differences
in friendship stability within the study’s sample. In other words, formal and informal processing
did not disparately predict changes in the stability of juvenile offenders’ friendships across time.
One reason for this lack of finding is that formal probation may not be as impactful on juvenile
offenders’ maintenance of friendships as would incarceration in a secure residential facility.
Indeed, though juvenile offenders placed on probation are likely to come into more contact with
other delinquent youths while accessing services and completing probation monitoring
requirements, they also still have access to prosocial influences outside of required justice system
programming, which include family members and teachers who they see on a regular basis. Future
studies exploring the impact of justice system involvement on juvenile offenders’ friendships may
wish to instead compare the friendship stability of community youths with that of incarcerated
youths to more accurately assess such effects.
Second, overall homophily was not related to the stability of juvenile offenders’ friendships.
While this is contrary to findings by Hafen and colleagues (2011), there are key methodological
differences that may have contributed to the discrepant results. Specifically, Hafen and colleagues
(2011) utilized difference scores on a variety of measures (e.g., delinquency, self-esteem) to
measure homophily. However, the structure of the present study’s data limited the
conceptualization of homophily to variables that were dichotomized to represent homophilous
associations (1) and non-homophilous associations (0). As such, the extent to which participants
were the same as—or different from—their close friends was not captured by the present study’s
analyses. Furthermore, Hafen and colleagues (2011) captured homophily through separate
measures on variables of interest rather than one composite measure of overall homophily. Perhaps
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different types of homophily are strongly associated with the formation and maintenance of
friendships in adolescence, while homophily across a variety of attributes does not, itself, drive
friendship stability over time.
Last, age homophily was not significantly related to juveniles’ engagement in re-offending
or substance use. This is surprising because developmental researchers have suggested that
younger adolescents who befriend older peers may be more at risk for engagement in problem
behaviors (Labouvie et al., 1991). However, some youths in the study chose to include family
members (e.g., mother, grandmother) as a part of their close friendship groups and, as research
suggests, familial influence differs from that of peer influence on the developing adolescent (Nash
et al., 2005). It may be, then, that large age differences between youths and their family members
are distinctly different from large age differences between youths and their peers—and likely have
different impacts on youths’ engagement in problem behaviors. Future studies assessing the impact
of age homophily on youths’ offending and substance use may therefore benefit from
distinguishing between familial relationships and peer relationships at data collection. Moreover,
if the inclusion of family members played a role in the impacts of age homophily on youths’
problem behaviors, it stands to reason that the associations found to be present study between other
measures of homophily (i.e., gender, arrest, and substance use) and participants’ problem
behaviors may also operate differently if examined only in youth−peer relationships. Such a
possibility highlights the importance of assessing the impacts of homophily on juvenile offenders’
problem behaviors in future studies that are specifically designed to test such associations while
accounting for the inclusion of family members as close others within juveniles’ networks of
friends. Nevertheless, these findings are an important first step to assessing how the collective

56

characteristics of people that youths perceive to have particularly close friendships with relate to
their engagement in problem behaviors such as offending and substance use.
It is also important to note that the above findings (and lack thereof) should be interpreted
with caution, as there are several limitations to the interpretation of the present study’s results.
Most notably, the data for the present study did not lend itself to a disentangling of selection and
socialization effects. It may be that greater homophily within juveniles’ friendship groups
represents greater selection of similar friends rather than socialization by friends on problem
behaviors. Researchers who wish to further explore whether homophily of juvenile offenders’
close friendships is indicative of selection or socialization may wish to follow a procedure similar
to that of Turanovic and Young (2016), wherein measures of bidirectional peer endorsement are
used to disentangle impacts of selection and socialization on homophily through a network analysis
approach.
The present study’s sample also included only offenders who were either diverted from the
juvenile justice system or placed on formal probation—both situations wherein the offender is able
to remain relatively active within the community. As such, future studies are needed to examine
how additional degrees of justice system involvement (e.g., incarceration in a residential facility)
may impact youths’ social development in the context of close friendships.
Moreover, the study’s plan of analysis was restricted to use of the data at hand rather than
data collected specifically to examine friendship stability and homophily in youths’ close
friendship networks. Therefore, the analyses were not built on causal models and causal effects
cannot be interpreted. Some of the study’s analyses incorporated temporal precedence as a
component of causality (e.g., by assessing how homophily at one time point predicts problem
behaviors at the following time point). However, though temporal precedence is an element of
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causality, it is not a sufficient element and causality cannot be interpreted on this requirement
alone. Subsequent research may therefore benefit from extending the findings on arrest, gender,
and substance use homophily to a causal design. Additionally, the model with stability trajectories
failed to converge even after restricting inclusion of almost all random variables in the model. This
suggests that either the model poorly fits the data or there are issues with the construct of stability
as it was measured. Perhaps a network analysis approach with data collected specifically for the
measure of stability within youths’ networks of close peers may lend itself better to such analyses.
Despite the acknowledged limitations, the present study also had several important strengths.
The study included a large sample with data collected from three separate sites in distinctly
different geographical locations (California, Pennsylvania, and Louisiana), and participants were
ethnically diverse. Furthermore, the sample included only first-time offenders. Therefore, while
causal effects cannot be interpreted from the findings, the study’s results represent changes in
juvenile offenders’ friendship stability and homophily that are co-occurring with youths’ first
experiences with the juvenile justice system. Additionally, this study examined the close
friendships of juvenile offenders rather than just youth−peer relationships, and, though close
friends may impart a different extent of influence onto the developing adolescent, studies assessing
close friend relationships of juvenile offenders are currently limited.
Keeping in mind the strengths and limitations of the present study, its results suggest that
first-time juvenile offenders are impacted by friendship characteristics in ways similar to
community youths. Specifically, similar to findings stemming from community samples, the
present study revealed that the homophily of problem behaviors in juvenile offenders’ close
friendships is related to juveniles’ increased engagement in such behaviors. Findings from the
present study also revealed that justice-involved boys engage in greater use of substances when
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they have more same-gender friendships within their close friendship groups. These findings can
be applied to justice system policies aimed at reducing problem behavior (e.g., re-offending,
substance use) among young offenders. For example, probation programming for youths with a
history of drug use may be strengthened by incorporating interventions for helping such youths
build strong bonds with non-using peers, as the present study’s results suggest juveniles who enter
the justice system with a history of substance use may be particularly at risk for increased use of
substances in the future. Further, boys who come into contact with the justice system may benefit
from strengthened social skills and interventions aimed at identifying differences in prosocial and
antisocial influence—particularly in the context of their same-gender friendships. Importantly, the
results from the present study lay the groundwork for future research aimed at integrating legal
and developmental perspectives to examine how social processes contribute to young offenders’
engagement in problem behaviors such as criminal offending and substance use.
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Appendix: Tables for Nonsignificant Results
Table 11: Models for Lagged Substance Use Among Previously Non-Using Participants
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.24***
.01
.21
.26
.18
.10
-.02
.39
Age
.03*
.01
.01
.05
Site
-.03
.02
-.01
.00
Ethnicity
.02
.02
-.02
.06
Offense category
.01
.02
-.03
.05
**
Processing type
.07
.03
.02
.13
Family criminality
-.00
.04
-.10
.07
SES
-.01
.03
-.07
.06
***
Substance use
.53
.04
.44
.62
Substance use
-.08
.06
-.20
.03
homophily
Random effects
Within-participant
.12***
.00
.12
.13
.10***
.01
.09
.12
variance
Substance use
.07
.04
.02
.21
homophily
Between.06***
.00
.05
.07
.05
.03
.02
.17
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with substance use homophily entered as a predictor and the remaining
independent variables entered as controls.
*p

 .05. **p  .01. ***p  .001.
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Table 12: Models for Lagged Self-Reported Offending with Age Homophily as Dichotomous
Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate
SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.04***
.00
.04
.05
.03**
.01
.01
.05
***
Age
.01
.00
.00
.01
Site
-.01*
.00
-.01
-.00
Ethnicity
-.00
.00
-.00
.00
Offense category
-.00
.00
-.01
.00
Processing type
.00
.00
-.00
.01
Family
-.01***
.00
-.02
-.00
criminality
SES
-.01**
.00
-.02
-.00
*
Self-reported
.51
.02
.47
.54
offending
Age homophily
.00***
.01
-.01
.01
Random effects
Within.004***
.000
.004
.004
.00***
.00
.00
.01
participant
variance
Age homophily
Between.003***
.000
.003
.003
Participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with age homophily entered as a predictor and the remaining independent
variables entered as controls.
*p

 .05. **p  .01. ***p  .001.

Table 13: Models for Lagged Self-Reported Offending with Age Difference
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Effect

Fixed effects
Intercept
Age
Site
Ethnicity
Offense category
Processing type
Family criminality
SES
Self-reported
offending
Age
differences
Random effects
Within-participant
variance
Age differences

Estimate

.04***

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound
.00

.04

.05

Model 2
Estimate SE

.03**
.01***
-.01*
-.00
-.00
.00
-.01**
-.01*

.01
.00
.00
.00
.00
.00
.00
.00
.02

.01
.00
-.01
-.00
-.01
-.00
-.02
-.02
.47

.05
.01
-.00
.00
.00
.01
-.00
-.00
.54

.00

-.00

.00

.00***

.00

.00

.01

.00

.00

.00

3.33e
+27

.51***
.00
.004***

.000

.004

.004

95%
Confidence
Interval
Lower Upper
Bound Bound

Between.003***
.000
.003
.003
Participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with mean age difference entered as a predictor and the remaining independent
variables entered as controls.
*p

 .05. **p  .01. ***p  .001.

Table 14: Models for Lagged Substance Use with Age Homophily as Dichotomous
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Effect

Estimate

Model 1
SE
95%
Confidence
Interval
Lower Upper
Bound Bound

Model 2
Estimate
SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.44***
.01
.42
.46
.39***
.06
.28
.50
***
Age
.05
.01
.03
.07
Site
-.06***
.01
-.09
-.03
Ethnicity
-.04**
.01
-.06
-.02
Offense category
.00
.01
-.02
.02
*
Processing type
.04
.02
.00
.08
Family
-.00
.03
-.05
.04
criminality
SES
-.02
.02
-.06
.03
Substance use
.56***
.02
.53
.60
Age homophily
.02
.03
-.04
.08
Random effects
Within
.14***
.00
.14
.15
.16
.01
.15
.17
participant
variance
Age homophily
Between.10***
.01
.09
.11
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with age homophily entered as a predictor and the remaining independent
variables entered as controls.
*p

 .05. **p  .01. ***p  .001.

Table 15: Models for Lagged Substance Use with Age Difference
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Effect

Estimate

Model 1
SE 95% Confidence
Interval
Lower
Upper
Bound
Bound

Model 2
Estimate SE

95% Confidence
Interval
Lower
Upper
Bound
Bound

Fixed effects
Intercept
.44***
.01
.42
.46
.40***
.06
.29
.50
Age
.05***
.01
.03
.07
***
Site
-.06
.01
-.09
-.03
Ethnicity
-.04**
.01
-.06
-.02
Offense category
.00
.01
-.02
.02
*
Processing type
.04
.02
.00
.08
Family
-.00
.03
-.05
.04
criminality
SES
-.02
.02
-.06
.03
***
Substance use
.56
.02
.53
.60
Age homophily
-.00
.00
-.01
.01
Random effects
Within
.14***
.00
.14
.15
.16
.01
.15
.17
participant
variance
Age homophily
.00
.00
.00
7876.00
Between.10***
.01
.09
.11
participant
variance
Note. Model 1 represents an unconditional model with no predictor variables; Model 2 represents
a conditional model with age homophily entered as a predictor and the remaining independent
variables entered as controls.
*p

 .05. **p  .01. ***p  .001.

Table 16: Models for Lagged Self-Reported Offending with Gender Homophily
Model 1

Model 2
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Effect

Estimate

SE

95%
Confidence
Interval
Lower Upper
Bound Bound

Fixed effects
Intercept
.02
.01
-.00
Age
.00*
.00
.00
Site
-.01
.00
-.01
Ethnicity
.00
.00
-.00
Offense category
-.00
.00
-.01
Processing type
.00
.00
-.00
Family
-.01*
.00
-.02
criminality
SES
-.01
.00
-.01
***
Self-reported
.43
.02
.39
offending
Gender
.00
.01
-.01
homophily
Peer arrest
Gender
homophily
x peer arrest
Random effects
Within.004***
.000
.004
participant
variance
Gender
homophily
Between.001***
.000
.001
participant
variance
Note. Model 1 represents a conditional model with

Estimate

SE

.05
.01
.00
.01
.00
.01
-.00

.02
.00*
-.01
.00
-.00
.00
-.01*

.01
.00
.00
.00
.00
.00
.00

-.01
.00
-.01
-.00
-.00
-.00
-.02

.05
.01
.00
.01
.00
.01
-.00

.00
.46

-.00
.42***

.00
.02

-.01
.39

.00
.45

.02

.01

.01

-.01

.02

.03
-.02

.03
.03

-.03
-.08

.09
.05

.004***

.000

.004

.004

.001***

.000

.001

.002

.004

95%
Confidence
Interval
Lower Upper
Bound Bound

.002
gender homophily entered as a predictor and

the remaining variables entered as controls; Model 2 represents a conditional model with the
gender homophily by peer arrest interaction.
*p

 .05. **p  .01. ***p  .001.
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